Abstract. Let D be a division ring with center F , and G a subnormal subgroup of D * . We show that if G is a locally solvable group such that a derived subgroup G (i) is algebraic over F , then G must be central. Also, if M is nonabelian locally solvable maximal subgroup of G with M (i) algebraic over F , then D is a cyclic algebra of prime degree over F .
Introduction
A well-known result of L. K. Hua says that if the multiplicative subgroup D * of a division ring D is solvable, then D is a field. The subnormal subgroups of D * have been studied for a long time by many authors. Subnormal subgroups of some special types were considered, such as nilpotent, solvable, and locally nilpotent subgroups. In this direction, Stuth [10] asserted that every solvable subnormal subgroup of D * is central, i.e, it is contained in the center F of D. In [7] , Huzurbazar showed that this result remains true if the word "solvable" is replaced by "locally nilpotent". It is more difficult to handle the case "locally solvable", and it is unknown whether or not every locally solvable subnormal subgroup in a division ring is central. Relating to this problem, the authors in [4] showed that the question has the positive answer in the case when D is algebraic over F . To the best of our knowledge there has been no better results until now. In this note, we show that every locally solvable subnormal subgroup whose i-th derived subgroup (for some i ≥ 1) is algebraic over F is central, which is a slight generalization of those results.
In another direction, maximal subgroups of a subnormal subgroup in division rings were also considered (see e.g. [4] , [5] ). A remarkable result in [2] asserted that if M is a non-abelian locally solvable maximal subgroup of D * such that M ′ is algebraic over F , then [D : F ] < ∞. This result was generalized by the authors in [5] , where it is shown that D is even a cyclic algebra of prime degree over F (Theorem 4.2). We show that the result is also true if D * is replaced by an arbitrary subnormal subgroups and we only need the condition that M (i) is algebraic over F instead of M ′ . Throughout this note, for a ring R with the identity 1 = 0, the symbol R * stands for the group of units of R. If D is a division ring with the center F and S ⊆ D, then F [S] and F (S) denotes respectively the subring and the division subring of D generated by F ∪ S. For a group G and a positive integer i, the symbol G is the i-th derived subgroup of G. If H and K are two subgroups in a group G, then N K (H) denotes the set of all elements k ∈ K such that k −1 Hk ≤ H, i.e.,
If A is a ring or a group, then Z(A) denotes the center of A. Proof. Let A be an abelian normal subgroup of G such that G/A locally finite. Then A is an abelian subnormal subgroup of D * , from which it follows by [10, 
Results
where f ij ∈ F and g ij ∈ G. Let A = g ij the subgroup of G generated by all g ij . By hypothesis, the group AF * /F * is finite. Let {y 1 , y 2 , . . . , y n } be a transversal of F * in AF * and let
It is clear that R is a division ring containing the set {x 1 , x 2 , . . . , x k } and is finite dimensional over F . 
* . In view of [6, Theorem 8] , we conclude that T is contained in the center of F (T ), which means T is abelian. There are two possible cases.
Take x ∈ T \F . Since x is algebraic over F , the elements of the set x M = {m −1 xm|m ∈ M } ⊆ F (T ) have the same minimal polynomial over F ; recall that F (T ) is a field. This implies that |x M | < ∞, which says that [M :
The first case implies that F (H) = D, which means x ∈ F , a contradiction. We may therefore assume that N G (F (H)) = M , from which it follows that H ⊆ G ∩ F (H) * is a subnormal subgroup of 
